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dAb != DABdAb != DAB
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MotivationMotivation

•• 3D deformable brush3D deformable brush [action][action]

•• Haptic feedbackHaptic feedback [touch][touch]

•• Paint modelPaint model [sight][sight]

•• User interfaceUser interface [action][action]

[feeling][feeling]

Capturing the Sight, Touch, Action Capturing the Sight, Touch, Action 
and Feeling of Paintingand Feeling of Painting
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Painting with dAbPainting with dAb

•• [video][video]
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Presentation OverviewPresentation Overview

•• Previous WorkPrevious Work
•• User InterfaceUser Interface
•• System Organization System Organization 
•• System ComponentsSystem Components

• Brush models

• Force feedback

• Paint model

•• ResultsResults
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Previous WorkPrevious Work

• Computer-Generated Painting
• Meier 96,  Curtis et al. 97,  Hertzmann 98,   

Litwinowicz 97
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Previous WorkPrevious Work

•• ComputerComputer--Generated PaintingGenerated Painting

• Modeling of Paint
• Curtis et al. 97,  Cockshott et al. 92, 

Hasse & Meyer ’92,  Kubelka & Munk ’31
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Previous WorkPrevious Work

•• ComputerComputer--Generated PaintingGenerated Painting

•• Modeling of PaintModeling of Paint

• Modeling of Brushes & Strokes
• S. Saito et al. 99,  Wong et al. 00,  Strassmann 86 
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Previous WorkPrevious Work

•• ComputerComputer--Generated PaintingGenerated Painting
•• Modeling of PaintModeling of Paint
•• Modeling of Brushes & StrokesModeling of Brushes & Strokes
• User Interface

• A. R. Smith 78,  Painter,  Z-Brush,  Deep Paint 

• Hanrahan & Haeberli 90,  Agrawala et al. 95

• Johnson et al. 99,  Gregory et al. 00
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Motivation RevisitedMotivation Revisited

•• The The craftcraft of painting vs. the of painting vs. the artart
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The dAb InterfaceThe dAb Interface

•• [video][video]

System DesignSystem Design

•• [flash][flash]
NOTE: when giving presentation, 
click in center to progress animation, 
click on right edge to advance to next 
slide!

NOTE: when giving presentation, 
click in center to progress animation, 
click on right edge to advance to next 
slide!
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Brush ModelBrush Model

•• Design considerationsDesign considerations
• Interactivity (~30Hz)

• Unconditional stability

• Flexibility

 

Type Examples

Round

Flat/
Bright

Filbert
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Brush ModelBrush Model
•• Dynamic modelDynamic model

• Spring-mass particle system

•• Geometric modelGeometric model
• Subdivision surface

•• [video][video]
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Brush EquationsBrush Equations

•• F=ma, orF=ma, or

•• SemiSemi--Implicit numerical integrationImplicit numerical integration
((DesbrunDesbrun ’99’99))
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Brush EquationsBrush Equations

•• OverdampedOverdamped inertial systeminertial system
•• Eliminate explicit dampingEliminate explicit damping
•• Solve F=Solve F=mvmv ((AristotelianAristotelian))
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System ComponentsSystem Components

•• Brush ModelBrush Model
•• Haptic ModelHaptic Model
•• Paint ModelPaint Model
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HapticsHaptics

•• Simple modelSimple model
•• Designed to run easily at 1kHzDesigned to run easily at 1kHz
•• Decoupled from dynamicsDecoupled from dynamics
•• Effective for controlEffective for control
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Haptic SimulationHaptic Simulation

•• Linear springLinear spring
•• Nonlinear spring + Nonlinear spring + 

angular falloffangular falloff

•• Force vector at a Force vector at a 
pointpoint
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Haptics – LinearHaptics – Linear

slope k2

Normal
Force

Brush head 
penetration depth %

slope k1

0 100

device limit
Normal
Force

Friction
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BendBendBuckleBuckle MashMash

Haptics – Non-linear (Spline)Haptics – Non-linear (Spline)
Normal Force

Brush head penetration depth %
0 100

f1,k1

f2, k2

f3, k3
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Buckle Buckle 

Haptics – Angular DependenceHaptics – Angular Dependence

45° 45°0°

0.0

0.5

1.0
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System ComponentsSystem Components

•• Brush ModelBrush Model
•• Haptic ModelHaptic Model
•• Paint ModelPaint Model
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Paint SimulationPaint Simulation

•• InteractiveInteractive
•• Oil/Acrylic paintOil/Acrylic paint
•• Take advantage of 3D BrushTake advantage of 3D Brush
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Paint TransferPaint Transfer

FLASH 
ANIMATION

FLASH 
ANIMATION
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Paint EffectsPaint Effects

•• [video][video]

•• BiBi--directional paint transferdirectional paint transfer

•• Glazing wet paint over dryGlazing wet paint over dry

•• Variable wetnessVariable wetness
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Paint EffectsPaint Effects

•• Paint volume recordedPaint volume recorded

•• Hardware acceleratedHardware accelerated
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Paint LayersPaint Layers

Surface
Reservoir

Wet
Dry
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Paint BlendingPaint Blending

FLASH 
ANIMATION

FLASH 
ANIMATION
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Paint RenderingPaint Rendering

•• Alpha blend wet over dryAlpha blend wet over dry
•• Embossing of paint volumeEmbossing of paint volume
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FrogFrog FrogFrog

•• RebeccaRebecca
HolmbergHolmberg
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1.31.3

•• James BallJames Ball

1.31.3

•• James James 
BallBall
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The Old WellThe Old Well

•• RebeccaRebecca HolmbergHolmberg

The Old 
Well
The Old 
Well

•• RebeccaRebecca
HolmbergHolmberg
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SummarySummary

Painting interaction methodPainting interaction method
•• Deformable 3D brushDeformable 3D brush
•• Haptic feedbackHaptic feedback
•• Paint modelPaint model
•• User interfaceUser interface
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BenefitsBenefits

•• Simple, yet rich interfaceSimple, yet rich interface
• Strokes

• Brush loading

• Color mixing

•• Digital advantagesDigital advantages
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Future WorkFuture Work

•• Improvements to brushes, haptics, paintImprovements to brushes, haptics, paint
•• Painting on 3D modelsPainting on 3D models
•• Training & StudiesTraining & Studies
•• Other artistic tools / haptic toolsOther artistic tools / haptic tools
•• Formal user studiesFormal user studies
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Slide Show & QuestionsSlide Show & Questions

• Gallery

See dAb in action!
Try it for yourself!

TODAY @ the CAL
from 2-4pm

See dAb in action!
Try it for yourself!
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Partial DryingPartial Drying
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dAb, the happy mediumdAb, the happy medium

PaintersPaintersNon-
painters
Non-
painters

Digital ArtistsDigital Artists
60

The Old WellThe Old Well

•• RebeccaRebecca HolmbergHolmberg
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MeadowMeadow

•• RebeccaRebecca HolmbergHolmberg
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ManMan

•• Lauren AdamsLauren Adams
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HarborHarbor

•• Rebecca Rebecca HolmbergHolmberg

64

AppleApple

•• Sarah HoffSarah Hoff
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(dragon in progress)(dragon in progress)

•• Sarah HoffSarah Hoff
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(dragon in progress)(dragon in progress)

•• Sarah HoffSarah Hoff
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FrogFrog

•• RebeccaRebecca HolmbergHolmberg
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BlossomsBlossoms

•• Eriko BaxterEriko Baxter
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LiliesLilies

•• RebeccaRebecca HolmbergHolmberg
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•• William BaxterWilliam Baxter

71

MountainsMountains

•• RebeccaRebecca HolmbergHolmberg
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ApplesApples

•• Lauren AdamsLauren Adams
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CowCow

•• RebeccaRebecca HolmbergHolmberg
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Ominous Ominous 

•• William BaxterWilliam Baxter
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1.31.3

•• James BallJames Ball
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Road BugRoad Bug

•• RebeccaRebecca HolmbergHolmberg
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•• Andrei Andrei StateState


